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The Greek philosopher’s substantial biological work is often now overlooked 
according to Armand Leroi in a new television programme. Nigel Williams 
reports. 
Aristotle’s lagoonMany modern biologists see anything 
before Darwin as prehistory: research 
riddled with misunderstandings 
and errors. But this view misses 
an extraordinary range of work 
over centuries with much of value 
and insight. So a new look at the 
biological work of Aristotle, coming 
from a Greek island almost 2,500 
years ago, provides a fresh and 
fascinating reminder of ancient 
thinking. A new television programme 
by evolutionary biologist Armand 
Leroi, of Imperial College London, 
on the biological work of Aristotle 
shown by the BBC last month, 
highlights just how much some 
ancient research illuminated the 
biological world. “Aristotle’s biology 
is almost completely forgotten,” says Leroi, who recalls coming across a 
translation of Aristotle’s biological 
work Historia Animalium in an Athens 
bookshop a decade ago. “In the 
ten years since, I’ve been trying to 
understand what had been going on 
in Aristotle’s magnificent mind.”
Aristotle was a member of the 
fourth-century BC Athens elite. He 
was born in Thrace in the north-east 
of modern Greece, and his father 
was physician to King Philip of 
neighbouring Macedonia. He went to 
Athens to study at Plato’s Academy 
where he stayed until Plato’s death in 
348 BC. As Leroi recounts, Aristotle 
then took a two-year trip to the 
eastern Aegean island of Lesvos, 
to study the fauna in and around a 
dramatic lagoon, now called Kallonis,  Insight: The deep bay of Kallonis in the centre of the Greek island of Lesvos was the focus of Aristotle’s work studying the creatures in and 
around it. (Photo: Armand Leroi.)which comprises a large part of the 
centre of the island. 
The book reveals how Aristotle 
set to studying the animals of the 
lagoon: observation combined with 
dissection and description of many of 
the smaller ones. He quickly observed 
that dolphins were not fish, as 
commonly thought, as they breathed 
air as he watched them in the lagoon. 
Aristotle also noted that the abundant 
cuttlefish that come into the lagoon 
to breed defecate through a tube at 
the top of their head, quite in contrast 
to the digestive systems of most 
other animals. And Aristotle quizzed 
the locals on their observations. “As 
Darwin spoke to pigeon fanciers, 
Aristotle spoke to fishermen,” 
says Leroi.
“What he does next was 
revolutionary: having sorted the 
facts, he begins to pit theory against 
observation. The deepest problem 
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the womb, how living things come to 
be”, says Leroi. He’s the first person 
we have on record opening an egg and 
describing the embryo of a chicken — 
the first person to describe the origin 
of a living thing, he says. And this 
observation proved one of the biggest 
challenges to Aristotle. He didn’t 
believe a material description of such 
an event was sufficient to explain it. 
“Something else is needed, something 
it gets from its parents that shaped 
it — he called this thing ‘eidos’.” This 
element is ‘form’, says Richard King, 
of the University of Glasgow, Leroi’s 
colleague and co-scriptwriter. “Eidos 
is something like information.”
Aristotle argued that all animals 
had a soul — when an organism dies 
the soul dies with it. The soul is not 
material but it controls matter — it is 
what twenty-first century biologists 
call a system. “What he calls eidos, we 
call genes,” says Leroi. Every species, 
Aristotle believes, has its own eidos.
The scientific legacy 
he left is not vast, it is 
 monumental. It was read, 
copied and plagiarised and, 
by the thirteenth century, it 
was taught in universities 
 throughout Europe.
Leroi believes much of modern 
biology was founded by Aristotle, “so 
why have we forgotten him?” he asks. 
One of the reasons was that some of 
his biology was wrong.
While Aristotle proposed the 
eidos from parents directed the 
development of their offspring, he was 
baffled by eels and flies. Eels were 
then abundant in the Lesvos lagoon 
and, when Aristotle dissected them 
and compared them with other fish, 
he was puzzled to find no anatomical 
evidence of reproductive tissue. It 
was not until many centuries later that 
the extraordinary life cycle of these 
eels was unravelled, revealing that 
they migrate back out to sea over 
thousands of kilometres to breed. So 
he proposed that they generated from 
the mud in which they were commonly 
found. 
Aristotle also puzzled over the 
appearance of maggots in rotting flesh and likewise concluded that they 
arose spontaneously. “A disaster”, 
says King. “One of his catastrophic 
mistakes.” For these creatures their 
eidos seems to have had an altogether 
more prosaic and erroneous origin. 
And it was almost 2,000 years before 
we have a record of an experiment in 
which one dead fish was covered in 
muslin and another left open, to show 
that maggots do not spontaneously 
generate.
And Aristotle was no evolutionist. 
He disagreed with Plato’s creationist 
ideas, but was himself an ‘eternalist’ 
says Leroi. Eternity denies history 
where everything stays the same and 
Aristotle doesn’t say anything about 
fossils, Leroi notes. “Aristotle realised 
species are related but have their 
own role. Combatants simply fight for 
ever.” Leroi is puzzled that Aristotle 
did not consider the petrified remains 
of an impressive forest in the west of 
Lesvos that he almost certainly would 
have known about. The massive 
ancient tree trunks were turned to 
stone by a volcanic eruption but 
remain, even to today, an impressive 
sight amongst an otherwise barren 
Mediterranean landscape.
And it would be hard for Aristotle 
if he were around now to ignore 
change. “Biodiversity has declined,” 
says Leroi. And the fishermen are 
complaining of declining catches. 
The lagoon is just a microcosm 
of wider ecological degradation 
and devastation in the eastern 
Mediterranean and beyond. It 
represents an “unutterable sadness”, 
says Leroi at the site where Aristotle 
had done all that biology so many 
centuries ago. But Aristotle made 
no mention of the spectacular flocks 
of flamingoes that now appear on 
Lesvos. The magnificent birds are 
apparently a relatively new arrival over 
recent decades to Aristotle’s lagoon. 
While fishermen and some ecologists 
lament the demise of many long 
familiar species, a dramatic new bird 
has found food there in recent years: 
one sign of changes taking place in 
ecosystems on a wider scale.
After Aristotle’s stay on Lesvos, he 
returned to the mainland to become 
tutor to the 13-year-old son of Philip of 
Macedonia, Alexander. It is not clear 
what influence Aristotle had on the 
future Alexander the Great. Aristotle 
came back to Athens in 335 BC and 
spent the next 12 years running his 
own academy, where he liked to walk and talk with his colleagues. He was 
widely thought to have begun a school 
or organised enquiry far exceeding 
anything that had gone before. But 
Leroi is keen to champion Aristotle’s 
biology. “The scientific legacy he left 
is not vast, it is monumental.” It was 
read, copied and plagiarised and, by 
the thirteenth century, it was taught 
in universities throughout Europe, 
says Leroi. Creatures are exquisitely 
fitted to their environment. Adaptation 
requires an explanation. “They cannot 
assemble themselves, they need 
information,” says Leroi.  “And Aristotle 
was a biologist who realised that.”
“Taking things apart was the task 
of twentieth century biology. Putting 
them back together again is the task 
of the twenty-first century,” says Leroi. 
And Aristotle has much to offer. Every 
generation must read him and see 
things predecessors have missed. 
Praise him for his prescience, condemn 
him for his errors, says Leroi. “Modern 
biology was founded by Aristotle — 
why have we forgotten him?”
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Highlight: Armand Leroi explores the debt 
modern biology owes to Aristotle. (Photo: 
Armand Leroi.)
